Maisonneuve injury: beware of the 'isolated' medial malleolus or proximal fibula fracture Maisonneuve P Pastides, V Gulati, S Peena, S Tibrewal Ankle injuries are a common presentation of patients to the emergency department. When fractures are noted around the ankle, it is mandatory that the entire leg and knee are examined. We present three cases of patients who attended our emergency department with ankle injuries. Each patient was diagnosed with isolated malleolar fractures and discharged to the fracture clinic. On review by the orthopaedic team, they were all found to have associated proximal fibula fractures, the Maisonneuve injury, which required surgical intervention. Maisonneuve type injuries are easily overlooked in busy emergency departments. 
Introduction
Ankle injuries are very common reasons for people to attend their local accident and emergency departments. 1 We report three cases of patients who presented to our emergency department after suffering closed ankle injuries. In all cases, the patient was assessed by an emergency department doctor, diagnosed with a medial malleolar fracture deemed not necessary for operative management, and placed in a below knee plaster of Paris back slab. Two of these patients were discharged from the department and reviewed in our orthopaedic fracture clinic a week following the initial injury. The third patient was referred to the on-call orthopaedic team for social reasons. All three were diagnosed with a Maisonneuve type injury by the orthopaedic team and treated operatively.
Case 1
A thirty year old male presented to the emergency department after sustaining an injury to his left ankle whilst playing football. Initial examination revealed a swollen left ankle which was tender on palpation over the medial malleolus. The skin was intact. He was sent for anterior-posterior (AP) and lateral radiographs of his ankle and diagnosed with an undisplaced medial malleolus fracture (Figure 1 ). On examination in the fracture clinic, he was found to be tender over the proximal fibula. The repeat radiographs (AP, mortise and lateral views) revealed an element of talar shift within the joint ( Figure 2 ) and a fracture of the proximal fibula.
Case 2
A 28 year old male presented to the emergency department after sustaining an injury to his right ankle whilst at a music concert. He was seen in the emergency department with a swollen ankle and radiographs revealed widening (diastasis) of the distal tibiofibular articulation (syndesmosis) with talar shift but no obvious fracture ( Figure 3) . No knee or lower limb examination was documented. He was referred to the orthopaedic fracture clinic where he was noted to have obvious bruising and tenderness around the proximal fibula. Repeat radiographs revealed an associated fracture of his proximal fibula ( Figure 4 ).
Case 3
A 62 year old lady presented to the emergency department after falling with her zimmer frame. She complained of a painful right ankle. Of significance she was known to have a right hemiparesis secondary to a previous cerebral event. Following radiographs she was diagnosed with an isolated, undisplaced medial malleolar fracture with minimal talar shift. Due to her social situation, attempts to discharge her from the emergency department failed and so she was referred to the on call orthopaedic team. The on call orthopaedic surgeon noted tenderness over the proximal fibula and radiographs revealed a fracture and Maisonneuve type injury.
Discussion
Ankle injuries are a common reason for presentation to the accident and emergency department, however it was estimated that only 15-20% constituted bone fractures. 1 Over the first six months of 2010, almost 700 patients have presented to our accident and emergency department with an ankle injury. The spectrum of injury ranged from a simple ligamentous sprain to major trauma. With such a strain on resources, it is the responsibility of the treating emergency doctor to clinically assess the patient and arrange for appropriate investigations. The Ottawa ankle rules have long been recognised as an acceptable method to establish which patients warrant radiographic investigation of the joint. 2 The eponymous Maisonneuve fracture was named after the French surgeon Jacques Gilles Maisonneuve (1809-1897). 3 Using cadaveric studies, he described that an external rotation force applied to the foot could result in a fracture of the proximal third of the fibula. It was noted that in order for the fibula to fracture, the deltoid ligament or the medial malleolus would need to initially fail. This, in turn, would lead to complete or partial rupture of the tibiofibular syndesmosis. The pattern of this type of injury can be explained by the fracture mechanism. It usually involves a pronationexternal rotation mechanism of the ankle. The foot is planted firmly on the ground and the external rotation is produced by internal rotation of the leg. The resultant force travels to the ankle and causes the talus to externally rotate. This movement creates a strain around the medial aspect of the ankle joint which results in either a fracture of the medial malleolus or a complete or partial rupture of the deltoid ligament. The force then travels proximally leading to rupture or straining of tibiofibular syndesmosis and interosseous ligaments. Finally the force then travels further proximal through the interosseous membrane creating a torque which tends to exit at the proximal fibula resulting in a fracture. 4 This injury results in an unstable ankle joint. It is essential to reduce the ankle joint, following which the tibiofibular syndesmosis is examined under image guidance intraoperatively and then stabilised surgically, most commonly with screw fixation (Figure 5 ).
It is standard orthopaedic practice to not only examine the affected joint, but also the joint above and below. With ankle injuries, it is mandatory to palpate the entire tibia and fibula and to perform a neurological examination of the lower limb. It should be noted that the common peroneal nerve winds around the fibula neck and is at risk in these injuries. If any tenderness or neurological signs are elicited, then radiographs of the entire leg should be requested in addition to ankle views which should include AP, lateral and mortise views.
Attention should be paid to the position of the talar dome and the horizontal distance of the medial border of the talus to the tip of the medial malleolus within the joint in a mortise view; the distance from the talus superiorly should be similar to the distance of the talus to the tip of the medial malleolus ( Figure 6 ). Any widening of this gap should raise concern, even in the absence of any obvious fractures. When in doubt, appropriate additional radiographs should be requested to exclude this diagnosis. 
Conclusion
Emergency doctors should be wary of "isolated" medial malleolar or fibular fractures and must examine the entire limb. In those suspected of fracture one should ensure they have satisfactory and appropriate radiographs in order to aid diagnosis. A Maisonneuve fracture is an easy injury to diagnose but even easier to miss. If diagnosed, a prompt referral to the orthopaedic surgeons is vital.
